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[57] ABSTRACT 

An information processing method an apparatus arc 
described in which several items of information to be 
transmitted efiScieotly within a given frequency band to 
different receivers. The items of information are multiplexed 
and used to modulate a carrier whose central frequency is set 
according to the number of items of information that are 
multiplexed. 
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METHOD AND APPARATUS FOR CONTROL la the above-described digital SNG system, the central 

OF CARRIER FREQUENCY AND fiequencies of carriers are set so that images for respective 

MODULATION AND FOR QUANTIZING programs having different picture quality levels can be 

BLOCK DATA efifectively transmitted. However, since the frequencies are 

5 not arranged symmetrically with respect to the central 

BACKGROUND OF THE INVENTION frequency FO of the band allocated for images, if one wave 

is output within the band, the degree of freedom of the 

1. Field of the Invention transmission frequencies of other stations is greatly 

This invention relates to an information data processing restricted, 

apparatus for transmitting information data, such as image in a conventional image data encoding method, image 

data or the like, and to an encoding apparatus for encoding data is divided into a plurality of blocks, and encoding is 

the information data. performed for each of the blocks. The amount of codes 

2 Description of the Related Art obtained as a result of encoding greaUy differs depending on 

^, , . J',^ , „. the contents of the image. Hence, in order to obtain a 

Digital SNG (satellite news gathenng) is known as a constant transmission rate, processing for maintaining the 

typical method for transmitUng a digital unage to a remote ,5 transmission rate at a constant value, in which encoded 

location. In the digital SNG, by controlhng the amount of ^ data isstored in a buffer memory and the quantization 

generated information m accordance with a preset necessary coefficient is changed using the degree of occupation of the 

picture-quahty mode and gcneratmg a plurahty of camera in ^^^^^ memory, is performed. 

a single t«*^P^der, a plurality of stations can be simulta- Accordingly, in the conventional encoding method, even 

neous y oper . , , , ^ • 1 when a block having a high-frequency component in the 

A descnpUon wiU now be provided of a conventional ^^^^^^ -^^^^ ^ ^^-^^^^ ^ block having a 

digital SNG transmission method. low-frequency component in the contents of the image, the 

FIG. 1 is a block diagram illustrating a conventional same level of quantization is performed. As a result, encod- 

digital SNG transmission unit. i^g noise which is hardly recognizable in the block having 

In FIG. 1, a digital image signal input via an input 25 the high-frequency component is clearly observed in the 

terminal 71 is subjected to data compression by an image- block having the low-frequency component, thereby degrad- 

data encoding unit 72 according to an encoding method such i^g the quality of the image, 

as represented by MPEG (Moving Picture Experts Group) 2. a « v np tlio iwcivmnM 

A header, an error-correcting code and the like are added to SUMMARY OF THE INVENTION 

the signal subjected to data compression by a multiplexing 30 The present invention has been made in consideration of 

unit 73, and the resultant signal is transmitted to a modula- the above-described problems. 

tion unit 74. It is an object of the present invention to provide an 
The output rate at this stage differs depending on which information data transmission system in which, when trans- 
preset mode has been selected from among three modes. For mitting digital information data using the same allocated 
example, the information rate is high in a high picture 35 band by a plurality of stations, any restriction on frequencies 
quality (HQ) mode in which high quality is required for the given to other stations is minimized to provide an excellent 
material of the program. The information rate is rather low utilization efficiency of the band. 

in a standard picture quality (NQ) mode in which it is only According to one aspea, the present invention which 
necessary to understand the contents of news. Hie informa- achieves the above-described object relates to an informa- 
tion rate is further compressed to a low value in a mode in 40 tion data processing apparatus including an input unit far 
which high picture quality is not required, such as a sec- inputting a plurality of information data, a multiplexing unit 
ondary distribution picture quahty (SQ) mode. for multiplexing the plurality of information data input by 
The modulation unit 74 performs digital modulation of a the input unit, a modulation unit for performing digital 
carrier by the input data. The modulated wave is subjected modulation of a carrier using the information data mulli- 
to frequency conversion into a predetermined frequency by 45 plexed by the multiplexing unit, and a setting unit for setting 
a frequency conversion unit 75, and is then amplified by a a central frequency of the carrier in accordance with the 
high-frequency amplification unit 76, and the amplified number of information data multiplexed by the multiplexing 
signal is output from an antenna 77. In order to effectively ^iiit- 

use a transponder, the output frequency is set to a different According to another aspect, the present invention which 

frequency depending on the mode. 50 achieves the above-described object relates to an informa- 

This operation will be described with reference to FIG. 2. ^on data processing apparatus for performing digital trans- 

FIG. 2 is a diagram ilhistrating the arrangement of the °^ \ Pl^^^Uiy of encoded image data within a 

frequencies of transmission signals. predetermmed transmis^on band W, mcluding a plurahty of 

In the digital SNG transmission unit having the high -^ncodijig umts for encodmg a plurahty of m:a^ data, and a 

picture quahty mode, the standard picture quality mode aSd « ^^^'^^^^^^ uni for multiplexing the plurahty of unage 

Oie secondary distribution picture JuaUty mode, the central ^^'^ ^°«>d«^ Pl""^^y °f ^""''^f "'^V'^ ?"^P^»- 

frequency when transmitting a signal in the high picture t^^S resultant data. The multiplexed data is data having 

quality mode is F3, and a frequency Fl is selected as the * bit rate equal to K (l^K^L: mteger) Umes a bit rate R of 

central frequency fiir the secondary distribution picture multiplexed data which can be transmitted within a band 

quality mode. The central frequency when transmitting the 60 W/L delennined by a predetermined maximum number L of 

signal in the standard picture quality mode is selected from carriers within the predetermined transmission band. The 

among F2, F4 and F5 depending on the state of the use of apparatus also mcludes a modulation unit for performing 

bands by other stations. digital modulation of the carrier using the multiplexed data. 

As described above, in order to effectively use bands, it is An output rate of the encoding unit can be set within a range 

necessary to optimize the relationship between the occupied 65 of 1/L-L times the bit rate R. 

bandwidth and the central frequency of the carrier in each According to still another aspect, the present invention 

mode. which achieves the above-described object relates to an 
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information data processing method including ihe steps of In the first embodiment, the maximum number L of 

inputting a plurality of information data, multiplexing the carriers within a band is set to 4, and a case of transmitting 

plurality of input information data, performing digital modu- at most four complex data arc transmitted is considered, 

iation of a carrier using the multiplexed information data, In FIG. 3, digital image data input to a first image-input 

and setting a central frequency of the carrier in accordance 5 terminal is transmitted to a first image-data encoding unit 41. 

wilh the number of multiplexed information data. Digital voice data input to a first voice -input tenninal 2 is 

It is another object of the present invention to provide an transmitted to a first voice-data encoding unit 42. Additional 

encoding apparatus which performs quantization that is data input to a first additional-data input tertninal 3 is 

appropriate, with respect to visual characteristics, for image transmitted to a first additional-data encoding unit 43. 

data and which can obtain excellent image quality. 10 The data encoding units 41, 42 and 43 constitute a first 

According to yet another aspect, the present invention composite-data encoding unit 4. Second, third and fourth 

which achieves the above-described object relates to an composite-data encoding units 5, 6 and 7, respectively, have 

encoding apparatus including an input unit for inputting the same internal configuration as the first composite-data 

image data, a block forming unit for dividing the image data encoding unit 4. 

into blocks, an extraction unit for extracting a feature of Each of the input data is compressed by the corresponding 

image data for each of the blocks formed by the block data cixxtding unit into a rate Rj determined firom a prede- 

forming unit, a quantization unit for quantizing image data tcrmined transmission band W, and is transmitted to a 

of a target block in accordance with a result of extraction of multiplexing unit 8. The multiplexing unit 8 performs mul- 

the extraction unit and blocks adjacent to the target block, tiplexing of encoded data fi-om the respective data encoding 

and an encoding unit fiDr encoding the image data quantized 20 units and outputs the resultant data. Although the output rate 

by the quantization unit. differs depending on a preset number of multiplexed com- 

Aocording to yet a further aspect, the present invention posite data, each rate is an integer multiple of the rate for 

which achieves the above-described object relates to an unit composite data. 

encoding method including the steps of inputting image For example, in the cases of two multiplexed composite 

data, dividing the image data into blocks, extracting a 25 data, three multiplexed composite data and four multiplexed 

feature of image data for each of the blocks, quantizing composite data, the rates are set to 2Ri, 3R^ and 4Ri, 

image data of a target block in accordance with a result of respectively. 

extraction in the extracting step and blocks adjacent to the ^ addition unit 9 adds a synchronizing signal, a 

target btock, and encoding the quantized image data. header, an error-correcting code and the like necessary for 

The foregoing and other objects, advantages and features transmission to the multiplexed data, and transmits the 

of the present invention will become more apparent finom the resultant signal to a modulation tinit 10. The modulation unit 

following detailed description of the preferred embodiments 10 modulates the carrier using the input data in accordance 

taken in conjunction with the accompanying drawings. with the number of multiplexed data. 

The bandwidth for the output of the modulation unit 10 is 

BRIEF DESCRIPTION OF THE DRAWINGS 35 ^.r^ equal to or less than a bandwidth W/4 

FIG. 1 is a block diagram iUustrating the configuration of aUocated to one composite data. Similarly, the bandwidths 

a conventional digital SNG transmission unit; for a plurality of multiplexed composite data are expressed 

FIG. 2 is a diagram ilhistrating the arrangement of the ^ follows: 

frequencies of irananission signals in conventional digital ^ !□ the case of two multiplexed composite data: 
SNG; 

FIG. 3 is a block diagram illustrating the configuration of k }^ k v 

an image data transmission apparatus according to a first (□ case of three multiplexed oompoate data; 
embodiment of the present invention; 

FIG. 4 is a diagram ilhjstratii^ the arrangement of the dS 

frequencies of transmission signals in the first embodiment; <yt)itW^kx{3R^ 

FIG. 5 is a block diagram illustrating the configuration of j^, multiplexed composite data: 
an image-data encoding unit shown in FIG. 3; 

FIG. 6 is a diagram illustrating class numbers in a process w^iw(4Ri), 

of generating quantization auxiliary parameters in the first *° 

embodiment; ^^-Ri 

FIG. 7 is a block diagram iUustraUng the configuration of a constant determined by a roUnoff factor of a modu- 

an image data transmission apparatus according to a second ^^^^^ 

embodiment of the present invention; and m: redundancy such as a synchronizing signal, a header, 

no. 8 is a diagram ilhistraUng the arrangement of the " an enorncorrecting code and the like (l<m). 

frequencies of transmission signals in the second embodi- The modulation unit 10 operates at the mmmium trans- 

njgjjt mission rate for one carrier, i.c., n (n=l, 2, 3, 4 m the first 

embodiment) times the data rate R2 when transmitting one 

DETAILED DESCRIPTION OF THE composite data. 

PREFERRED EMBODIMENTS ^ A frequency conversion unit U converts the modulated 

„ , . ... . r.. . ■ -„ wave into a wave of an appropriate high fi-equeacy. The 

Preferred embodmients of the present mvention will now ^^^^^ frequencies of carrieJs i^ the firSTembodiment are 

be described. arranged as shown in FIG. 4. The carrier input to the 

First Embodiment frequency conversion unit 11 is subjected to ftequency 

FIG. 3 is a block diagram illustrating the configuration of 65 conversion into one of £1, £2, G and f4, fS or f6, and £2 or 

an image-data U'ansmission apparatus according to a first O when transmitting one composite data, when the number 

embodiment of the present invention. of multiplexed composite data is 2, and when the number of 
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multiplexed composite data is 3, respectively. When the 
number of multiplexed composite data is 4, the central 
frequency is fO. 

In the first embodknent, data for recognizing the number 
of multiplexed composite data is input from the multiplexing 
unit 8 to the frequency conversion unit 11. 

The central frequency of ±e carrier is set to one of the 
positions obtained by equally dividing the predetermined 
transmission band W by 2L (L is the maximum number of 
transmittable carriers). In the first embodiment, since the 
maximxun number of transmittable carriers is 4, the central 
frequency is set to one of the positions obtained by equally 
dividing the transmission baud by 8. 

In the first embodiment, the following relationships are 
present between fO-f6 and W: 

fl-fO-(yB)xW 
£2-fO-(y8)xW 

a-fo+('/8)xw 
f4-fo+(y8)xw 
f5-fo-(y4)xw 
f6=f0+(y4)xw. 

The carrier subjected to frequency conversion is subjected 
to power amplification by a high-frequency amplification 
unit 12, and is then radiated from an antenna 13. 

Next, the first image-data encoding unit 41 will be 
described in detail. 

FIG. 5 is a detailed block diagram of the first image-data 
encoding unit 41. In FIG. 5, input image data is input in units 
of a block comprising 16x16 pixels. The input image data is 
input to a delay circuit 100 and a feature extraction circuit 
US. 

The feature extraction circuit U5 calculates the energy 
PWR of level variations of the input image data according 
to the following calculation formulas: 

16 1« (1) 

AVff = (l/256)j;20(f.;-) 
i-i j~i 

i« 10 (2) 
FWR = (1 J 256) J] [0{i, J)-AVR\*, 

where 

AVR: the average level of the block 

PWR; the energy of the block 

0(ij): input image data 

ij: the position of a pixel in the block (1-16). 

According to the above-described calculation formulas, 
the value of FWR becomes larger for a block having larger 
level variations within the block. The calculated PWR is 
transmitted to an adaptive processing circuit 116. 

The adaptive processing circuit U6 generates a Quanti- 
zation au xil iary parameter from the energy PWR of level 
vaPIations^culated for each block £ttx;ording to two-step 
processing. 

First-step processing 
~ The energy PWR of level variations in each block is 
classified into one of dass 0-class 3 according to formula 
(2). In formula (2), quantization values for an image com- 
prise 8 bits. Values to be used in formula (2) arc not limited 
to the values shown in this embodiment. 

In the first embodiment, classification is performed as 
follows: 

Qass 3: when PWR/32>32 

Qass 2: when PWR/32>8 
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Qass 1: when PWR/32>1 
Class 0 for other cases. 
Second-step processing 

The above-described class numbers are given to the 
5 positions of respective blocks of input image data. When 
there is a block having a class number smaller than the class 
number of a target block from among the eight blocks, 
comprising four linearly adjacent blocks and four obliquely 
adjacent blocks, a number subtracted from the class number 
i<) of that block is made to be a new class number for the block. 
However, if the obtained number becomes less than 0, 0 is 
set as a new class number. A coefficient to be multiplied on 
a quantization scale from a rate control circuit 118 (to be 
described later) is derived from the class number and is 
15 output as a quantization auxihary parameter Q^^. 

For example, in the first embodiment, the following 
quantization parameters are output: 

0,^=1.0 when class=0 

Q™6-1.2 when class-1 

0,^i,=1.5 when classa2 

Q,„b-1.8 when class=3. 

FIGS. 6(a)-6(c) illustrate an example of data provided in 
processing performed by the adaptive processing circuit U6. 

25 FIGS. 6(fl)-6(c) show the arrangement of blocks in a part of 
a frame. Bn in FIGS. 6(fl)-6(c) represents a block. 

For example, PWR is "1640" for the Bn block, and class 
"3" is derived in the first-step processing of the adaptive 
processing circuit 116 (see FIG. 6{b)). In the second-step 

30 processing, since a block having a smaller class than the 
class of the block Bn is present at the right of, below and 
obliquely below the Bn block, "1" is subtrated from "3", and 
its new class is made to be class "2" (see FIG. 4(c)). 
The delay circuit 100 delays input image data by a 

35 predetermined time period. That is, the mput image data is 
delayed by the same time period as the time period of the , 
processing performed by the feature extraction unit 115 and 
the adaptive processing circuit 116, so that the image data 
reaches a quantization circuit 105 at the same timing as the 

40 above-described quantization auxiliary parameter i 
The input image data delayed by the delay circuit 100 is 
input to a terminal "a" of a switch 103, a predicted-error 
calculation circuit 101 and a motion detection (ME) circuit 
113. A predictive signal for the input image data is also input 

45 from a motion compensation (MC) circuit 112 to the 
prcdictcd-crror calculation circuit 101, and the difference 
from the input image is calculated. 

The difference output of the predicted-error calculation 
circuit 101 b input to a terminal b of the switch 103. The 

50 switch 103 is controlled by the output of a mode determi- 
nation circuit 102 to selectively output the input image data 
or the difference data, and the selected output is input to a 
DCr (discrete cosine transform) circuit 104. 
The mode determination circuit 102 compares the input 

55 image data with the predicted-error data from the predicted- 
error calculation circuit 101 for each block (for example, by 
performing a comparison of the magnitudes of the energy 
component of level variations), and controls switches 103 
and 114 based on the result of the comparison. 

60 The DCT circuit 104 converts the image daU into fre- 
quency coefiEcient data F[u][v] by dividing the image data 
into blocks of 8x8 pixels and performing DCT, and inputs 
the obtained data to the quantization circuit 105. In the first 
embodiment, v and u assume values 0-7. 

65 The quantization circuit 105 performs, for example, quan- 
tization according to expression (3), and outputs quantiza- 
tion coefficient data QF[u][v]. 
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QF[uJv}^16HFlu][v]l(W[vlu}i<{Uhatiz^doa scale) (3) 

where W[vlu]]: quantization matrix tabic 
quantization scale: scale value for perfonniag quantiza- 
tion. 

The quantization coefficients output from the quantization 
circuit 105 are input to a VLC (variable-length coding) 
circuit 106. The VLC circuit 106 reduces the amount of data 
using a Huffman coding method, and outputs the resultant 
data to a transmission buffer 107. The transmission buffer 
107 reads the data at a predetermined encoding bit rate. The 
transmission buffer 107 also inputs the degree of occupation 
of the buffer to the rate control circuit 118. 

TTie quantization coefficient data QF[v Ju] is input to an 
inverse quantization circuit 108, which performs inverse 
quantization with characteristics iovcrsc to those of the 
quantization circuit 105. The resultant data is input to an 
IDCT (inverse DCT) circuit 109 as decoding coefficient 
data. The IDCT circuit 109 performs inverse DCT, and the 
resultant data is input to an adder 110. The output of the 
switch 114 is also input to the adder 110. The adder 110 
outputs decoded image data which is input to a frame 
memory 111. 

"0" is input to a terminal "a" of the switch 114, and the 
predictive signal from the MC circuit 112 is input to a 
terminal b of the switch 114. The switch 114 is controlled by 
the output of the mode determination circuit 102 so as to be 
linked with the switch 103. 

The frame memory lU stores the decoded image data 
from the adder 110, and. transmits the stored data to the MC 
circuit 112 and the ME circuit 113. 

The ME circuit 113 performs motion detection using, for 
example, the sum of differences between the decoded image 
data from the frame memory 111 and input image data, and 
outputs a motion vector having a small sum of differences to 
the MC circuit 112. 

The MC circuit 112 performs motion compensation using 
the motion vector, and transmits the obtained signal to the 
predicted-error calculation circuit 101 and the switch 114 as 
a predictive signal for the input image data. 

The rate control circuit 118 appropriately updates the 
quantization scale for controlling the quantization circuit 
105 in units of a block or in units of a plurality of blocks in 
accordance with the degree of occupation of the transfer 
buffer 107, and transmits the updated vahic to the quanti- 
zation circuit 105. When the degree of occupation of the 
transfer buffer 107 is small, the quantization scale is changed 
to a small value in order to increase the amount of generated 
data by reducing the quantization step of the quantization 
circuit 105. When the degree of occupation of the transfer 
buffer 105 is large, tbe quantization scale is changed to a 
large value in order to increase the quantization step of the 
quantization circuit 105. 

The quantization scale from the rate control circuit 118 
and the quantizaion auxiliary parameters generated by the 
adaptive processing circuit 116 are input to a multiplier 117, 
which multiplies the input values. The result of the multi- 
plication is input to the quantization circuit 105 as the final 
value for the quantization scale. 

As described above, according to the first embodiment, by 
regularly arranging the central frequencies of carriers as 
shown in FIG. 4, the restriction in the selection of the 
transmission frequencies of other stations is minimized, and 
the band can be effectively utilized. 

Al the reception side, tbe original data is subjected to 
digital decoding after converting the frequency of the 
received wave. In order to deal with a plurality of transmis- 
sion rates, a plurality of clock-signal regeneration circuits 


)7,737 

8 

are required. In general, such a circuit comprises a synchro- 
nizing circuit using a so-called PLL (phase locked loop) 
circuit including a clock component extraction circuit and a 
voltage-controlled crystal oscillator (VCXO) using the 

5 oscillation frequency of the data transfer rate as the reference 
frequency. By providing the input rate for the modulation 
unit with regularity as described above, a 1/n rate can be 
dealt with by providing a VCXO having a reference fre- 
quency corresponding to the maximum rate nR^ and a 

10 frequency division circuit. 
Second Embodiment 

In the first embodiment, the bandwidth allocated to one 
composite data is fixed. A second embodiment of the present 
invention, however, provides an image data transmission 

15 apparatus capable of changing the bandwidth in accordance 
with the setting of a required picture -quality mode. 

FIG. 7 is a block diagram ilhistrating the image data 
transmission apparatus according to the second embodi- 
ment. In FIG. 7, the same components as those in the first 

20 embodiment are indicated by the same reference numerals, 
and a description thereof wUl be omitted. 

In FIG. 7, a first image-data encoding unit 41' has a 
picture-quality-mode input terminal 20, and controls the 
compression ratio so that the output data rate of the com- 

25 positc data is within a range of 1/L-L times a standard data 
rate (to be described later), i.e., a data rate of Ri/4-4Ri, 
in accordance with a picture -quality -mode signal. A low- 
picture-quality mode is set when the data rate is smaller than 
Rj, and a high-picture-quality mode is set when the data rate 

30 is larger than Rj. 

Although in the second embodiment, the compression 
ratio is controlled by inputting picnire -quality-mode data 
from the outside, the compression ratio may be controlled by 
providing a picture-quality-mode setting unit within the 

35 composite data encoding unit. 

For controlling the compression ratio, a picture-quality- 
modc signal may be input to the rate control circuit 118 of 
the image data encoding unit (see FIG. 3) in the first 
embodiment, and the rate control circuit 118 may set the 

40 quantization scale in consideration of the input picture- 
quality-mode signal. 

Reference numerals 5', 6' and 7 represent first, third and 
fourth composite-data encoding units, respectively. Each of 
the units has the same internal configuration as a first 

45 composite-data encoding unit 4'. 

Composite data compressed to a prcdetennincd rate in 
each of the data encoding units is transmitted to a multi- 
plexing unit 8. The multiplexing unit 8 performs multiplex- 
ing of encoded data from a plurality of image-data encoding 

50 units, voice-data encoding units and additional-data encod- 
ing units, and outputs the resultant signal. The output rate is 
determined by a predetermined maximum number L-4 of 
carriers within the band for a predetermined transmission 
band W. The output rate R^ for multiplexed data which can 

55 be transmiaed in a band of W/4 is determined as a standard 
data rate. The carrier is modulated by input data in accor- 
dance with a data rate which is Kj (l^K^^L) times the 
standard data rate, i.e., Rj, 2Ri, 3Ri and 4Ri. The occupied 
bandwidth at the output of the modulation unit 10 is as 

60 follows: 

In the case of the data rate R^ for one wave: 
In the case of the data rate 2R, for one wave: 

65 ^ 
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In the case of the data rate 3Ri for one wave: 
In the case of the data rate 4Ri for cue wave: 
where Rj-RjCl+m) 


10 


20 


k: a constant determined by a roll-off factor of a modu 
la tor 

m: redundancy such as a synchronizing signal, a header, 
an error-correcting code and the like (in<l).. 

The modulation unit 10 operates at the minimum trans- 
mission rate for one carrier, i.e., n (n=l, 2, 3, 4) times the 
input rate R2 for the modulating unit 

A frequency conversion unit 11 converts the modulated 
wave into a wave of an appropriate high frequency. The 
central frequencies of carriers are arranged as shown in FIG. 
8. The carrier input to the frequency conversion unit 11 is 
subjected to frequency conversion into one of fl, £2, f3 and 
f4, f5 or f6, and f2 or O in the case of the data rales R^, 2R^ 
and 3Ri, respectively. In the case of the data rate 4Rj, the 
central frequency is fO. 

The central frequency of the carrier is set to one of the 
positions obtained by equally dividing the predetermined 
transmission band W by 8, i.e., twice the maximum munber 
4 of transmittable waves. The same relationship as described 
in the first embodiment holds between fl>-f6 and W. 

Specific examples of multiplexing in the second embodi- 
ment will now be described. 

(1) When the data rate of a multiplexed output is the 
standard rate Rj 

Four low-picture-quality composite data having a rate of 

(W)Ri, i,e., four images, are transmitted. 
One composite data having a rate of (V4)Rj and two 

composite data having a rate of V* Ri, i.e., three images 

in total, are transmitted. 
TWo composite data having a rate of (Vi)Ri, i.e., two 40 

images, are transmitted. 
One standard-picture-qtiality composite data having the 

rate Rj, i.e., one image, is transmitted. 
As described above, the central frequency of the carrier at 
that time can be selected from fl, £2, 0 and f4. 

(2) When the data rate of a multiplexed output is 2Ri 
Four low-picmre-quality conoposite data having a rate of 

(VS)Ri, i.e., four images, are transmitted, 
one standard-picturc-quality composite data having the 
rate Rj and two composite data having a rate of (Vi)Ri, 
i.e., three images in total, are transmitted. 
TVo standard-picturc-quality composite data having the 
rate Rj, i.e., two images, arc transmitted. 


One high-picture -quality composite data having a rate of 
(%)Rj and three bw-picture-quality composite data 
having a rate of (V4)Rj, i.e., four images in total, arc 
transmitted. 

One standard-picture-quality composite data having the 
rate Rj and one high-picture-quality composite data 
having a rate of (%)Ri, i.e., three images in total, are 
transmitted. 

Three composite data having the rate Rj, i.e., three 

images, are transmitted. 
Two high-picture-quality composite data having a rate of 

(y2)Ri, i.e., two images, are transmitted. 
One high-picturc-quality composite data having a rate of 
2Ri and one standard-picture-quality composite data 
having the rate Rj, i.e., two images in total, are trans- 
mitted. 

One high-picture-quality composite data having a rate of 

3Ri, i.e., one image, is transmitted. 
As described above, the central frequency of the carrier at 
that time can be selected from £2 and f3. 
(4) When the data rate of a multiplexed output is 4Ri 
Two high-picture-quality composite data having a rate of 
(%)Rj and two low-picture-quality composite data 
having a rate of (Vi)Ri, i.e., four images in total, are 
transmitted. 

Two standard-picture-quality composite data having the 
rate R^, one low-picture-quality composite data having 
a rate of (V4)Rj and one high-picture-quality composite 
data having a rate of (%)Ri, i.e., four images in total, 
are transmitted. 
Four standard-picture-quaUty composite data having the 

rate Rj, i.e., four images, are transmitted. 
One high-picture-quality composite data having a rate of 
2Ri and two standard-picture-quality composite data 
having the rate R^, i.e., three images in total, are 
transmitted. 

Two high-picture-quality composite data having a rate of 

2Rj, i.e., two images, are transmitted. 
One high-picture-quality composite data having a rate of 

4Ri, ie., one image, is transmitted. 
As descr^jed above, the central frequency of the carrier at 
that time is fO. 

By thus providing the multiplexing unit 8 capable of 
45 performing multiplexing of a plurality of outputs of 
composite-data encoding units including an image-data 
encoding unit having a phirahty of picture quality modes, a 
predetermined transmission band can be effectively utilized. 
As described above, according lo the present invention, 
50 by regularly arranging the central frequencies of carriers as 
shown in FIG. 6, it is possible to minimize restriction given 
to the selection of the transmission frequencies of other 
stations, to determine appropriate picture quality m accor- 
dance with the use of transmission by combining a phirality 


30 


35 


One high-picmre-qualiiy composite data having a rate of 55 picture-quality modes, and to effectively utilize a band. 


(3/i)Ri and one low-picture-quality composite data hav- 
ing a rate of (i^)Rj, i.e., two images in total, are 
transmitted. 

One high-picture-quality composite data having a rate of 

2R^, Le., one image, is transmitted. 
As described above, the central frequency of the carrier at 
that time can be selected from £5 and f6. 
(3) When the data rate of a multiplexed output is 3Ri 
TVo standard-picture-quality composite data having the 


Since the reception side has the same configuration as that 
described in the first embodiment, a description thereof will 
be omitted. 

As described above, according to the foregoing 
60 embodiments, since the central frequencies of carriers are set 
in accordance with the number of multiplexed data, it is 
possible to effectively utilize a band, to minimize restriction 
given to the selection of the transmission frequencies of 


other stations, and therefore to facilitate the utilization of a 
rate R^ and two low-picture-quality composite data 65 band by a plurality of stations, 
having a rate of (V4)Rj, i.e., four images in total, are It is also possible to transmit a plurality of programs 

transmitted. having different picture quality levels by a single carrier to 
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facilitate ihe provision of diverse programs, and to delete 
hardware for transmitting a plurality of carriers. 

Since regularity is provided for the input rate for a 
modulation unit, it is possible to reduce hardware compo- 
nents in a transmission clock signal regeneration circuit of a 
demodulation circuit at the reception side. 

Since quantization parameters when decoding image data 
are determined by determining the feature of image data for 
each block obtained by dividing the image data by taking 
into consideration of the features of adjacent blocks, it is 
possible to reproduce excellent image quality. 

Hie individual components designated by blocks in the 
drawings are all well known in the information data pro- 
cessing apparatusAnctbod and cncodiDg apparatus/method 
arts and their specific coostniction and operation arc not 
critical to the operation or the best mode for carrying out the 
invention. 

While the present invention has been described with 
respect to what are presently considered to be the preferred 
embodiments, it is to be understood that the invention is not 
limited to the disclosed embodiments. To the contrary, the 
present invention is intended to cover various modifications 
and equivalent arrangements included within the spirit and 
scope of the appended claims. The scope of the fbllowing 
claims is to be accorded the broadest interpretation so as to 
encompass all such modifications and equivalent structures 
and functions. 

What is claimed is: 

1. An information data processing apparatus comprisiDg: 
input means for inputting a plurali^ of information data; 3Q 
multiplexing means for multiplexing a number of the 

plurality of information data input by said input means 

to provide multiplexed information data; 
modulation means for performing digital modulation of a 

carrier using the multiplexed information data; and 35 
setting means for setting a central frequency of the carrier 

in accordance with the number of l^e information data 

multiplexed by said multiplexing means. 

2. An apparatus according to claim 1, wherein the infor- 
mation data comprises image data, and wherein said input 40 
means comprises encoding means for performing compres- 
sion encoding of the image data. 

3. An apparatus according to claim 2, wherein said 
encoding means comprises block forming means far divid- 
ing the image data into blocks, extraction means for extract- 45 
ing a feature of an image for each of the blocks, and 
quantization means for quantizing the image data for eadi of 
the blocks in accordance with an output of said extraction 
means. 

4. An apparatus according to claim 3, wherein said 50 
extraction means determines a quantizatioo parameter of 
said quantization means for a target block using features of 
others of the blocks adjacent to the target block. 

3. An apparatus according to claim 1, wherein said 
encoding means comprises transformation means for per- 55 
forming an orthogonal transformation of the image data. 

6. An apparatus according to claim 5, wherein said 
modulation means perfoims digital modulation of the mul- 
tiplexed information data within a predetermined band W, 
and wherein the central frequency of the carrier is set to one 60 
of at least one position obtained by dividing the predeter- 
mined band W by 2L, L being a maximum number of 
carriers within the band. 

7. An information data processing apparatus for perform- 
ing digital transmission of a plurality of encoded image dau 65 
within a predetennined transmission band W, said apparatus 
comprising: 


a plurahty of encoding means for encoding a plurality of 
image data to provide a plurality of encoded image 
data; 

multiplexing means for multiplexing the plurality of 
encoded image data and outputting muhiplexed data, 
the muh^lexed data being data having a bit rate equal 
to K (l^K^L; integer) times a bit rate R of multi- 
plexed data which can be transmitted within a band 
W/L determined by a predeteraained maximum number 
L of carriers within the predetermined transmission 
band; and 

modulation means for performing digital modulation of 
one of the carriers using the multiplexed data, an output 
rate of said encoding means being able to be set within 
a range of 1/L-L times the bit rate R. 

8. An apparatus according to claim 7, further comprising 
frequency conversion means for setting a central frequency 
of the one carrier in accordance with the value K. 

9. An apparatus according to claim 7, wherein said 
modulation means operates at a rate equal to K times a 
miminum transmission rate per wave. 

10. An apparatus according to claim 7, wherein said 
encoding means comprises block forming means for divid- 
ing the image data into blocks, extraction means for extract- 
ing a feature of an image for each of the blocks, and 
quantization means for quantizing the image data for each of 
the blodss in accordance with an output of said extraction 
means. 

11. An apparatus according to claim 10, wherein said 
extraction means determines a quantization parameter of 
said quantization means for a target block using features of 
others of the blocks adjacent to the target block. 

12. An encoding apparatus comprising: 
input means for inputting image data; 

block forming means for dividing the image data into 
blocks; 

extraction means for extracting a feature of image data for 
each of the blocks formed by said block forming 
means, wherein said extraction means detects the 
energy of the block which indicates level variations 
within the block; 

quantization means for quantizing image data of a target 
one of said blocks in accordance with a result of 
extraction of said extraction means; and 

encoding means for encoding the image data quantized by 
said quantization means. 

13. An encoding apparatus comprising: 
input means for mputting image data; 

bbck forming means for dividing the image data into 
blocks; 

extraction means for extracting a feature of image data for 
each of the blocks formed by said block forming 
means; 

quantization means for quantizing image data of a target 
block; 

encoding means for encoding the image data quantized by 

said quantization means; and 
storage means for temporarily storing the encoded image 

data, 

wherein said quantization means quantizes the image data 
of the target block in accordance with a result of 
extraction of said extraction means, others of the blocks 
adjacent to the target block and a degree of occupation 
of said storage means. 
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14. An information data processing method comprising 
the steps of: 

inputting a plurality of information data; 

multiplexing a number of the plurality of input informa- 
tion data to provide multiplexed information data; 

performing digital modulation of a carrier using the 
multiplexed information data; and 

setting a central frequency of the carrier in accordance 


temporarily storing the encoded image data on a storage 
medium, 

wherein said quantization step quantizes the image data of 
the target block in accordance with a result of extrac- 
tion in said extraction step, others of the blocks adja- 
cent to the target block and a degree of occupation of 
said storage medium. 
17. An information data processing method for perform- 


^d ^yA^'xcZi ''^e ***** multiplexed in lo digital transmission of a plurality of encoded image data 

sai m tip cxiQg step. within a predetermined transmission band W, said method 


15. An encoding method comprising the steps of: 
inputting image data; 

dividing the image data into blocks; 

extracting a feature of image data for each of the blocks, 

wherein said extraction step detects the energy of the 

block which indicates level variations within the block; 
quantizing image data of a target block in accordance with 

a result of extraction in said extraction step; and 
encoding the image data quantized in said quantization 

step. 

16. An encoding method comprising the steps of: 
inputting image data; 

dividing the input image data into blocks; 
extracting a feature of image data for each of said blocks; 
quantizing image data of a target one of said blocks; 
encoding the image data quantized in said quantization 
step; and 


15 


20 


comprising the steps of: 

encoding a plurality of image data in phiral encoding 
means to provide a plurality of encoded image data; 

multiplexing the plurality of encoded image data and 
outputting multiplexed data, the multiplexed data being 
data having a bit rate equal to K (liK^L: integer) 
times a bit rate R of multiplexed data which can be 
transmitted within a band W/L determined by a prede- 
termined maximum number L of carriers within the 
predetermined transmission band; and 

performing digital modulation of one of the carriers using 
the multiplexed data, an output rate of said encoding 
means being able to be set within a range of I/L-L 
times tbe bit rate R. 
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